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Background/Purpose: Aging populations are a global public health concern. The risk of falls increases with
age, so fall prevention is becoming an important health issue. However, few studies have focused on
cross-cultural analyses of falls. Therefore, we aimed to compare the incidence of falls and compare
anthropometric measures and physical function between active Japanese and Brazilian older adults.
Materials and methods: We measured the incidence of falls (investigated by self-reported questionnaire),
body mass index (BMI), waist circumference (WC), grip strength (GS), one-legged stance (BALANCE),
frequency of physical activity (PA), medication use (MU), and hospitalization history in 114 physically
active community-dwelling adults 65 years of age and older in Japan (73.9  4.0 years, n ¼ 40) and Brazil
(70.7  4.5 years, n ¼ 74).
Results: The Japanese elderly were older (p < 0.01), but had a better BALANCE score (p < 0.05) than the
Brazilian elderly. Nevertheless, Brazilian elderly showed higher engagement in PA and had higher BMI
and WC (p < 0.01). Despite the lack of a difference in the incidence of falls between the two cohorts,
Japanese elderly who fell had decreased GS compared to Japanese elderly who did not fall [odds ratio
(OR): 0.83, 95% conﬁdence interval (CI) 0.72e0.97, p < 0.05]. In Brazil, those who fell had larger WC than
those who did not fall (OR: 1.07, 95% CI 1.01 e 1.13, p < 0.01).
Conclusion: Our results indicate that physical function (i.e., grip strength) is a more important predictor of
falls in Japanese elderly. However, increasing waist size is a predictor of falls in Brazilian elderly. These
ﬁndings suggest that risk factors for falls are multifactorial and vary according to setting.
Copyright  2013, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC. Open access under CC BY-NC-ND license.1. Introduction Several studies in Japan5,6 and Brazil7e9 have been conducted toIn 2011, the percentage of Japanese adults 65 years was 23%,
one of the highest percentages in the world.1 In Brazil, according to
some projections, almost 13% of adults will be classiﬁed as elderly
in 2020.2,3 Because of this worldwide trend, falls, which are asso-
ciated with impairment of physical function and decreased quality
of life (QOL) in older individuals,4 are becoming an increasingly
important issue. Therefore, initiatives to identify risk factors for
falls are considered important preventive public health measures.lth Sciences, Kyoto University
in, Sakyo-ku, Kyoto 606-8507,
).
linical Gerontology & Geriatrics. P
 ascertain the incidence of falls among community-dwelling older
individuals. In Japan, the prevalence of falls ranges from 11% to 27%,
varying according to the location.5 In a national survey of 6616 older
adults inBrazil, the averageprevalenceof fallswas28%, ranging from
19% in the northern region to 30% in the southeast region.7
Advanced age,4,8,10 muscle weakness,11,12 impaired balance,11
medications,8e11 physical inactivity,8,10,12 and hospitalization8
were identiﬁed as important risk factors for falls in older in-
dividuals. To our knowledge, there is only one cross-cultural com-
parison study focused on falls,10 and there are no data comparing
Japan and Brazil. Comparison of these two countries may be
important because of the continuous immigration between the two
countries. Therefore, the purpose of this study was to compare the
effect of anthropometric measures and physical function on the
incidence of falls in active older adults in Japan and Brazil.ublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
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2.1. Participants
A convenience sample of 114 physically active, apparently
healthy, community-dwelling women age 65 years was recruited
from participants in community ﬁtness facilities in Japan and Brazil.
In Japan, the participants lived in Kyoto, which is located in the
western part of the country; in Brazil, the participants lived in São
Caetano do Sul, which is located in São Paulo state (São Paulo
metropolitan area) in the southern part of the country. Both cities
are characterized as urban and industrialized areas with a high
human development index, which makes the comparability pro-
cedures more reliable.
All volunteers performed physical activities such as dance or
aerobics, and strength, balance, and stretching exercises in regular
physical ﬁtness classes, for approximately 50minutes per session at
the time of their measurements. All volunteers provided informed
consent in accordance with the procedures of the research ethics
committees. A preliminary screening that focused on current
health status, medications, cigarette use, and habitual physical ac-
tivity was followed by a detailed history and physical examination
covering past and current health status, symptoms of depression,
self-reported ability to perform the basic and instrumental activ-
ities of daily living, and an assessment of body composition. Vol-
unteers were excluded due to the following factors: (1)
uncontrolled cardiovascular, pulmonary, or metabolic diseases; (2)
any orthopedic conditions that could limit exercise or be exacer-
bated by exercise testing; (3) any type of surgery during the pre-
vious 3 months; (4) forced bed rest during the previous 3 months;
(5) treatment for or a history of cancer; or (6) adherence of less than
75% to physical ﬁtness classes. One hundred and fourteen partici-
pants (Japan, n ¼ 40, age 73.9  4.0 years; Brazil, n ¼ 74, age
70.7  4.5 years) met the criteria for the study, were cleared for
participation, and were willing to carry out the study procedures.2.2. Demographic and clinical history
Demographic information including age, living situation,
educational level, medications, and hospitalization history within
the previous 6 months was collected from a self-reported
questionnaire.
The World Health Organization deﬁnition of a fall was used,
speciﬁcally “inadvertently coming to rest on the ground, ﬂoor or
other lower level, excluding intentional change in position to rest
against or on furniture, walls or objects”.13 This deﬁnition was used
even if the fall did not lead to injury or ill health. The incidence of
falls over the past 12 months was analyzed. Additionally, physical
activity (PA) was measured with a self-reported questionnaire and
included the activities previously mentioned. The frequency of PA
was categorized as almost every day (4e7 days per week), two or
three times per week, or once a week.2.3. Body composition
Height and weight were measured with a stadiometer and a
digital scale, respectively. For measurements, volunteers took off
their shoes and were dressed in lightweight clothing. Body mass
index (BMI) was calculated as body mass divided by height
squared.14 The volunteers were assigned to distinct groups ac-
cording to the BMI cutoffs proposed by World Health Organization
classiﬁcations (i.e., underweight, BMI< 18.5 kg/m2; normal weight,
BMI 18.5 to 25 kg/m2; overweight, BMI 25 to 30 kg/m2; and obese,
BMI  30 kg/m2).14 Waist circumference (WC) was measured at themidpoint between the lower margin of the last palpable rib and the
top of the iliac crest.15
2.4. Physical function
Physical function was evaluated using grip strength (GS)
and balance procedures. Maximal isometric grip strength was
measured with an adjustable handgrip dynamometer (Smadley’s
Dynamometer, TTM, Tokyo, Japan). Each participant was asked to
stand and hold the dynamometer with arms parallel to the body;
GS was measured for both hands once on each side, and the higher
value was used as the maximummuscle strength of the participant,
as described elsewhere.16 To measure balance each volunteer stood
on one footwith the contralateral knee ﬂexed to 90; the armswere
crossed over the chest with the head facing forward.17 Three trials
with durations of up to 30 seconds were completed on the domi-
nant leg, separated by 1-minute intervals; the longest duration of
maintaining the one-legged stance was used as the score.17
2.5. Statistical analysis
The Shapiro-Wilk test was used to verify the normality of the
data. The data are presented as means  standard deviation, abso-
lute frequency, or respective percentage or median (interquartile).
Chi-square analyses were used to compare the incidence of falls and
the differences in sex, living situation, educational level, medica-
tions, hospitalization history, and physical activity between the two
countries and intragroup.We also used the Student t test to compare
age and BMI between countriesdage, BMI, WC, and GS according to
history of falls in Japan, and age and BMI by history of falls in Brazil.
Moreover, the Mann-Whitney U test was used to compare WC, GS,
and one-legged stance (BALANCE) between countriese BALANCE
according to history of falls in Japan, and WC, GS, and BALANCE by
history of falls in Brazil. Logistic regression was carried out to
analyze potential risk factors for falls in each country. Statistical
signiﬁcance was set at p < 0.05. All analyses were performed using
the SSPS version 20.0 (SPSS, IBM Inc., Chicago, IL, USA).
3. Results
Table 1 compares the general characteristics of the participants.
The Japanese and Brazilian differed in age, anthropometric mea-
sures, and physical function. The Japanese were older (p < 0.001)
but had better BALANCE scores (p < 0.05) than the Brazilian.
Brazilian participants were more active but had higher BMI andWC
measures (both p < 0.001). A larger proportion of Japanese adults
had fallen, though the difference between the two groups was not
statistically signiﬁcant.
There was no difference in the prevalence of falls between
Japanese and Brazilian older individuals (33% vs. 27%, p > 0.05).
Japanese elderly who fell had a lower GS than those who did not
fall (p < 0.001). In Brazil, those who fell were more likely to have
larger WC measures than those who did not fall (p < 0.05;
Table 2).
Logistic regression was carried out to investigate the main risk
factors for falls in both countries (Table 3). GS was identiﬁed as an
important risk factor for falls in Japanese elderly [odds ratio (OR)
0.839; 95%conﬁdence interval (CI) 0.722e0.975],whereasWCwasa
risk factor for falls in Brazilian elderly (OR 1.07; 95% CI 1.018 e 1.13).
4. Discussion
Our study supports the hypothesis that the risk factors for falls
differ between older Japanese and Brazilian individuals. Though the
prevalence of falls in our Japanese cohort was higher than that of
Table 1






Age (y) 73.9  4.0 70.7  4.5 <0.001
Living situation
Alone 28 24 0.71
With spouse 40 34
With spouse and/or child 22 23





Elementary school 20 19 0.88
Junior high school or above 80 81
Female 80 80 0.97




















Has had a fall 33 27 0.53
On medication 78 89 0.09
Hospitalization history 8 8 0.90
Physical activity d d 0.002
Almost every day 28 49
2 or 3 times a wk 60 51
Once a wk 13 d
Data are presented as % or mean  SD, unless otherwise indicated.
BMI ¼ body mass index; SD ¼ standard deviation.
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same geographical area (35%).18 The data obtained from our Bra-
zilian cohort are consistent with a nationwide survey of Brazilian
community-dwelling older individuals (28%) and older adults from
the same geographical area (30%).7
Older adults from Brazil had higher BMI and WC measurements
than the Japanese elderly. This may be important information
because both groups were composed of physically activeTable 2
Bivariate comparison of general characteristics of Japanese and Brazilian participants str
Characteristic Japan (n ¼ 40)
Fall (n ¼ 13) No fall (n ¼ 27)
Age (y) 74.3  3.9 73.8  4.2
Living situation d d
Alone 46 19
With spouse 31 44
With spouse and/or child 8 30




Educational level d d
Elementary school 39 11
Junior high school or above 61 89
Female 100 70
BMI (kg$m2) 21.9  2.0 22.1  2.1
Waist circumference (cm)a 74.2  6.5 76.3  6.8
Handgrip strength (kgf)a 20.9  4.3 27.4  8.0
Balance ( s [median
interquartile])
15.2 (6.1 e 29.0) 24.1 (9.2 e 30)
On medication 92 70
Hospitalization history 15 4
Physical activity d d
Almost every day 39 22
2 or 3 times a wk 62 59
Once a wk 0 19
Data are presented as % or mean  SD, unless otherwise indicated.
BMI ¼ body mass index; SD ¼ standard deviation.
a Median (interquartile) for Brazil.individuals. Similar results were found in another study of physi-
cally active older individuals from Brazil (BMI: 28.14.3 kg/m2; fall
prevalence: 25%).19 WC score is considered a risk factor for car-
diopulmonary and metabolic diseases20; it is associated with
postural balance control.21 In addition, WC is negatively correlated
with QOL and mood.22 Our results also suggest that increasing WC
could be considered an important risk factor for falls in older adults
in Brazil but not Japan.
However, Japanese adults who fell had decreased GS, which was
conﬁrmed to be a risk factor for falls. GS is a clinical predictor of
frailty23 in older individuals that predicts poor outcomes24 and
increased mortality.25,26 GS could be used to identify which adults
are at risk of falling in epidemiological studies.27
We found differences in BMI, but not GS, between Japanese and
Brazilian elderly. A study found an interaction between GS and BMI
on mobility limitation particularly in men, but no such interaction
was observed in women.28 Because most of the participants were
women in our study groups, it might explain our negative study
results.
Moreover, balance decreases with age.29 However, in our study,
Japanese participants were older, but showed better BALANCE
scores than Brazilian elderly, even though both groups were
engaged in similar physical activities at the time of their mea-
surements. One possible explanation for this difference may be
intrinsic uncontrolled factors in their usual physical activity routine
(e.g., Japanese people could be engaged in more balance-related
activities than Brazilian people). Finally, both differences in
anthropometric measures and physical function might also be
linked with the different lifestyle routine in both countries, though
lifestyle factors were not investigated in detail.
We also observed a statistically signiﬁcant difference in the
incidence of falls between Japanese men and women (Table 2). It
seems that women have 40e60% more injuries related to falls than
men of comparable age.30
The ﬁndings of this studymay be useful in community screening
trials for identifying risk factors for falls not previously identiﬁed by
health care professionals. Therefore, we recommend that gripatiﬁed by history of falls.
Brazil (n ¼ 74)
p Fall (n ¼ 20) No fall (n ¼ 54) p
0.72 70.3  3.7 70.8  4.8 0.67






0.08 d d 0.13
30 15
70 85
0.02 85 78 0.49
0.81 29  4.3 27  3.4 0.80
0.25 91.0 (84.5 e 101.4) 83.9 (79.2 e 92.2) 0.01
<0.001 24.0 (22.0 e 29.0) 26.5 (21.7 e 32.1) 0.46
0.56 13.9 (3.9 e 23.3) 12.7 (6.5 e 26.2) 0.54
0.12 90 89 0.89
0.18 15 6 0.18





Odds ratio (95% conﬁdence interval) of falls in Japanese and Brazilian participants.
Risk factors Japan (n ¼ 40) p Brazil (n ¼ 74) p
Age 1.03 (0.873 e 1.22) 0.71 0.972 (0.865 e 1.09) 0.62
BMI 0.961 (0.698 e 1.32) 0.81 1.14 (0.987 e 1.31) 0.07
Waist circumference 0.933 (0.827 e 1.05) 0.25 1.07 (1.018 e 1.13) 0.009
Handgrip strength 0.839 (0.722 e 0.975) 0.02 0.966 (0.904 e 1.03) 0.30
Balance 0.959 (0.902 e 1.02) 0.18 0.984 (0.934 e 1.03) 0.55
On medication 5.05 (0.559 e 45.6) 0.14 1.12 (0.208 e 6.09) 0.89
Hospitalization
in the past 6 mo
4.72 (0.387 e 57.6) 0.22 3.00 (0.553 e 16.2) 0.20
Physical activity 0.37 (0.113 e 1.22) 0.10 0.533 (0.188 e 1.51) 0.23
Data are presented as odds ratio (95% conﬁdence interval).
BMI ¼ body mass index.
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tools for falls in Japanese and Brazilian older adults, respectively.
In addition, factors such as ethnicity, eating habits, lifestyle, and
social behaviors should also be investigated.5 However, these fac-
tors are difﬁcult to control, and there is uncertainty about the in-
ﬂuence of these factors on regional differences in the prevalence of
falls between these countries. Therefore, the limitations of our
study include the following factors: (1) cross-sectional design; (2)
potential bias caused by the selection of physically active in-
dividuals; (3) small sample size that limits our observations to a
community in each country; and (4) a small set of variables used to
identify individuals at risk of falls. In this sense, our pilot study
provides evidence that falls may be triggered by distinct factors
that differ between Japanese and Brazilian older adults. However,
further studies should consider a different sample size and spec-
trum of variables.Acknowledgments
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